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@ Locking mechanism for a vibrating tray scale. 

(57) The locking mechanism (85) is applicable to a 
vibrating tray type scale which requires a 
mechanism for stabflizing a base (20) of the 
scale during period when articles are being 
conveyed onto and off a tray (24) of the scale. 
An electromagnetic locking mechanism (85) 
has been conceived that provides advantages 
for a vibrating tray scale. These advantages are 
simple construction, low cost, self compens- 
ation and zero force requirement. With such a 
locking mechanism, the vibrating tray sca'e 
functions more accurately and rapidly. 
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1 EP 0 572 

The present invention relates to a base locking 
mechanism for locking a base to a frame of a vibrating 
tray scale. 

Weighing scales capable of rapidly weighing a 
series of flat articles have recently been developed. 5 
One type of such scale is a vibrating tray scale where- 
in a flat article is conveyed onto the platform of the 
scale, the conveying mechanism is removed from 
contact with the article, a holding device holds the flat 
article firmly on the platform, and the platform is 10 
oscillated thereby causing flex-members that sup- 
port the platform to oscillate. A transducer is attached 
to one of the flex-members to measure the frequency 
of oscillation of the platform. Based upon such meas- 
urement, the weight of the article on the platform can is 
be determined. Details relative to the structure of a vi- 
brating tray scale, the method of operation and the 
method of determining the mass of an article thereon 
are fully described in U.S. Patent No. 4,778,01 8. With 
such a scale, one is able to weigh articles at rate of 20 
two to four articles per second. The rate of weighing 
depends upon the size of the articles to be weighed 
as well as the characteristics of the particular vibrat- 
ing tray scale. 

One of the important features of a vibrating tray 25 
scale is the need to lock the base of the scale when 
the tray is not being vibrated for purposes of obtaining 
the weight of an article on the tray. The base of the 
scale is that part which provides support to the flex- 
members and the base in turn is supported by a frame 30 
or housing. Various locking mechanisms have been 
used with success for the purpose of achieving sta- 
bilization of the base during the time articles are 
transported on and off the tray. In U.S. Patent No. 
4,778,018 a solenoid type of device is used that 35 
clamps onto the base from the top and bottom. In U.S. 
Patent No. 4,836,311 a mechanism is described that 
not only provides a locking mechanism but also ini- 
tiates the oscillation of the tray. In U.S. Patent No. 
4,844,188 a mechanical locking device is shown that AO 
is activated to lock the base upon the article trans- 
porting mechanism being activated and deactivated 
when the article is to be weighed. Although all of 
these locking mechanisms have worked satisfactorily 
well, a need still exists for a relatively simple, reliable 45 
and fast locking mechanism. 

The present invention aims to provide a locking 
mechanism for a vibrating tray scale that is not only 
simple, reliable and fast, but also contributes to great- 
er weighing accuracy. This locking mechanism is so 
used to lock the base of the weighing scale during the 
time flat articles are transported onto and off the tray 
before and after being weighed. The locking mecha- 
nism includes an armature that is attached to the 
base of the scale and an electromagnetic device that 55 
is secured, e.g. by a flexure spring, to the frame of the 
scale. 

Upon energization of the electromagnetic device, 
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the biasing force of the spring is overcome and the 
electromagnet is attracted to and engages the arma- 
ture to hold the base of the scale stationary. While the 
base is stationary, articles are transported onto and 
off the platform. During the weighing of the the arti- 
cles, the electromagnet is de-energized and a spring 
removes the electromagnat from contact with the ar- 
mature. During the period the electromagnetic device 
is disabled, an article can be weighed. After weighing, 
the base wfll be locked again by energizing the elec- 
tromagnet, the article wOi be removed from the tray, 
and another article will be placed thereon. 

The greater accuracy that accompanies use of 
the instant locking mechanism results from the self 
compensating effect of the mechanism, whereby the 
base is located in the position at which it comes to rest 
without being moved into a set position as was done 
with prior locking mechanisms. 

The invention will be better understood from the 
following non-limiting description of an Example 
thereof given with reference to the accompanying 
drawings in which:- 

Fig. 1 shows a cross sectional view of a vibrating 
tray scale that incorporates the instant invention; 
Fig. 2 is a cross sectional view of the locking 
mechanism for the vibrating tray scale in the un- 
locked position taken along the lines 2-2 of Fig 1 ; 
Fig. 3 is a cross sectional view of the locking 
mechanism in the locked position taken along the 
lines 2-2 of Fig 1; and 

Fig 4 is a plan view of a portion of the locking 
mechanism shown in Fig 2 and 3 and taken along 
the lines 4-4 of Fig 2. 

With initial reference to Fig. 1, a vibrating tray 
scale is shown generally at 10 and includes a frame 
12 to which two upright plates 14 are secured. A pair 
of angular leaf springs 16 (only two being shown) are 
secured to each upright plate 14, as for example with 
bolts 18, and the springs 16 support a base 20. Four 
flex-members 22 (only two being shown) are support- 
ed by the base 20 and in turn support a tray 24. One 
of the flex-members 22 has a transducer 23 attached 
thereto for measuring oscillation of the flex-members. 
The details of the flex-members 22 are shown and de- 
scribed in U.S. Patent No. 4,836,313 and will not be 
described in detail. 

The tray 24 has a plurality of openings 26 therein. 
Two posts 28 are supported by the frame 12 and each 
has an opening 30. Each opening 30 receives a spring 
32 therein. A carriage 38 has openings 40, each of 
which receives a post 28 and a spring 32, the springs 
having the effect of urging the carriage upwardly. The 
carriage 38 includes a plurality of laterally aligned 
pairs of projections 42, only one of each lateral pair 
being shown in Fig 1. Each projection has an opening 
44. The openings 44 of paired projections 42 receive 
a shaft 46 that rotatably supports a roller 48. Refer- 
ence can be had to U.S. Patent No. 4,844,188 for a 
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more detaled description to the carriage 38 and as- 
sociated components. 

A number of small rollers is supported by a wall 
51 including a drive roller 50 and a plurality of idler roll- 5 
ers 52, 54, 56, and 58. The drive roller 50 is secured 
to the shaft 53 of a motor (not shown). The rollers 52 
and 54 are idler rollers that are rotatably supported by 
pins 60 secured to the wall 51. The roller 58 is sup- 
ported by a one way clutch 62 that in turn is mounted 10 
on a pin 63 secured the wall 51 . The roller 56 is rotat- 
ably supported by a pin 61 that is attached to a pivot 
arm 64. The pivot arm 64 is pivotally counted on a pin 
65 that is secured to the wall 51 and an expansion 
spring 66 has one of its ends attached to the pivot arm is 
and its other end attached to an abutment 68 secured 
to the wall 51. This allows the roller 56 to be pivotally 
moved and urged in a counter-clockwise direction by 
the spring 66. Pins 72 are secured to the frame (by 
means not shown) intermediate the projections 42 20 
and rotatably support rollers 74 and another roller 76 
is rotatably mounted on a pin 78, the later being sup- 
ported by the frame (by means not shown). A belt 80 
is trained about the rollers 48, 50, 52, 54, 56, 58, 74 
and 76. By actuation of the one way clutch 62, thereby 25 
braking the roller 68, as the belt is being driven by the 
drive roller 50, the roller 56 will be driven in a clock- 
wise direction as seen in Fig 1 and urged to the right 
so as to "contract" the belt 80 to cause the carriage 
38 to be pulled downwardly to overcome the springs 30 
32 of the brackets 28. Upon release of the one way 
clutch 62, the rollers 58 will rotate freely and the 
springs 52 will urge the carriage 38 upwardly. Refer- 
ence can be had to U.S. Patent No. 4,844,188 for a 
full description as to the functioning of such a pull 35 
down and release mechanism. It will be appreciated 
that other pull down and release mechanisms can be 
used. 

Located above the tray 24 and in registration with 
each roller 48 are a plurality of arms 82 each of which 40 
has a paddle 84 at the end thereof. The arms 84 are 
supported by the tray 24 by means not shown. Each 
paddle 84 engages the belt 80 portions trained about 
some of the rollers 48 when the carriage 38 is in its 
uppermost position. In such a position, when the drive 45 
roller 50 is rotated, and the one way clutch 62 is dis- 
engaged, mail placed between the nip of the first pad- 
dle 84 and the belt 80 will be conveyed onto the plat- 
form 24 until such time as the flat is observed (by 
means notshown). Afterthefiat is observed, the one 50 
way clutch will be activated and the carriage 28 will 
be lowered. Again, reference can be had to U.S. Pa- 
tent No. 4,844,188 for details of this operation. With 
the carriage 38 lowered, the article on the platform 
wfll be weighed as described in U.S. Patent No. 55 
4,778,018. 

What has been shown and described to this point 
does not form part of the locking mechanism and has 
been included only for the purpose of describing the 



environment in which the locking mechanism is used. 

Referring now particularly to Figs 2 and 3, a lock- 
ing mechanism is shown at 85 and includes a gener- 
ally L shaped armature 86 having elongated, vertical- 
ly extending openings 92 which is attached to the 
base 20 as by bolts 94 received within the elongated 
openings. An elongated, laterally extending block 96 
is secured to the frame 12 and supports a rigid plat- 
form 98 which has an opening 100 therein. Attached 
to the platform 98 is one end of a leaf spring 102, 
which leaf spring has a base portion 104 that is at- 
tached to the platform 98 as by bolts 1 06. An electro- 
magnet 108 has a button 110 at the top thereof and 
is secured to the leaf spring 102 by a bolt 111 that is 
receivable within the opening 100. Secured inter- 
mediate the electromagnet 108 and leaf spring 102 is 
an L-shaped guard 1 09 the vertical extent of which is 
horizontally aligned with the top of the button 110. A 
power line 112 is connected to the electromagnetic 
108 and is attached to any convenient power supply 
114 (shown only in Fig 3). With such configuration, 
the leaf spring 102 urges the electromagnet 108 
downwardly away from the armature 86 when no 
power is supplied to the electromagnet 108 by the 
power supply 114. 

In operation, the vibrating tray scale 10 requires 
stabilization of the base 20 during non-weighing time 
in order to keep the base from swaying due to vibra- 
tions created when an article is being conveyed onto 
the tray 24. After ah article has been transported onto 
the scale tray 24, the transport carriage 38 is lowered 
into the article non-contacting, weighing position, the 
locking mechanism 85 is de-energized, thereby al- 
lowing the spring 102 to pull the button 110 away from 
the armature 86 and releasing the base 20 to free the 
system for weighing. At the end of the weighing cycle, 
the locking mechanism 85 is re-energized by supply 
power from the power source 114 to restabflize the 
base. 

When the electro magnet 108 of the locking 
mechanism 85 is energized, it is attracted to the ar- 
mature 86 which is attached to the base 20 by the two 
adjusting screws 94. This causes the electro magnet- 
ic 108 to lift upwardly because of the magnet attrac- 
tion to the armature 86 and become attached to the 
armature, thereby bending the leaf spring 102 as 
seen in Fig 3. Since the spring 102 and the block 96 
are connected as one piece, they form a mechanical 
connection between the base 20 and the electromag- 
net 85 thus effectively connecting the base to the 
frame 12. The effect is to physically lock the scale 
base 20 to the frame 12 and create potential energy 
in the leaf spring 102. When the electromagnet 108 
is deenergized, the leaf spring 102 will assume its 
original shape, as seen in Fig 2, to drive the the elec- 
tromagnet to its lower position allowing a gap be- 
tween the button 110 and the armature 86 thus free- 
ing the scale base for weighing. For optimum perfor- 
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mance, the preferred gap between the button 110 
and the armature 86 is adjusted to 0.030 inches when 
the locking mechanism 85 is deenergized. 

The advantages of the locking mechanism 85 5 
shown and described are that of simplicity and low 
cost, self compensation, zero force, and high eff icien- 
cy. The locking mechanism 85 of the instant invention 
contains few components and thus is simple in struc- 
ture and inexpensive in construction. The self com- 10 
pensating factor is a result of the position of the scale 
base 20 relative to the frame 1 2 dependent on the lev- 
eling of the frame on the frame's support Since the 
scale generally has no means to level itself, a require- 
ment of the locking mechanism is to lock the base 20 15 
in whatever position it may come to rest. A mechanism 
that uses detents, whether single or multiple, tends to 
produce a predetermined locking position for the 
scale base 12. This in turn affects the accuracy of the 
scale since this predetermined locking position may 20 
not be the natural locking position. The locking mech- 
anism 85 of the instant invention has infinite position- 
ing accuracy within its range and eliminates the pos- 
itioning effect which reduces scale accuracy. 

Prior mechanisms lock the base by pressing on 25 
the base scale. Upon release, these mechanisms im- 
part a movement to the scale base 20. The locking 
mechanism 85 of the instant invention does not have 
this undesirable effect and thus there is a zero force 
imparted to the base 20 during release. Furthermore, 30 
prior locking mechanisms require approximately 200 
milliamps at 60 volts, whereas the locking mechanism 
of the instant invention requires 40 mSliamps at 40 
volts for an improvement factor of 3.3. 

The above embodiment has been given by way of 35 
illustration only and other embodiments of the instant 
invention will be apparent to those skilled in the art 
from consideration of the detailed description and the 
attached drawing. 



Claims 

1 . A base locking mechanism (85) for a vibrating tray 
scale comprising a base (20), flex-members (22) 45 
supported by said base, a frame (12), flexible 
support members (16) connecting said base to 
said frame, a tray (24) for receiving an article to 
be weighed, said tray (24) being supported by 
said flex-members (22), and means (82,84) for 50 
holding the article on said tray (24), said base 
locking mechanism (85) comprising: 

an armature (86) secureable to said base 

(20). 

an electromagnet (108) supportable by 55 
said frame (12) and movable into and out of en- 
gagement with said armature (86), 

means (1 02) for urging said electromagnet 
(108) away from said armature (86), and 



means (114) for supplying power to said 
electromagnet (108) to cause said electromagnet 
to be magnetically attracted to and engaged with 
said armature (86). 

2. The locking mechanism of claim 1 , further includ- 
ing means (94) for adjusting the gap between 
said armature (86) and said electromagnet (108) 
when said electromagnet is not energized. 

3. The locking mechanism of claim i or 2, further in- 
cluding a stop (109) secured to said electromag- 
netic (108) and arranged to engage said arma- 
ture (86), together with said electromagnet, when 
said electromagnet is energized. 

4. The locking mechanism of any of claims 1 to 3, 
wherein said urging means (102) is a leaf spring 
connected to said electromagnet (108) at one end 
and connectabfe to said frame (12) at its other 
end (104). 

5. A base locking mechanism (85) for a vibrating tray 
scale comprising a frame (12), a base (20), flex- 
ible support means (16) connecting said base to 
said frame, flex-members (22) supported by said 
base, a tray (24) for receiving an article to be 
weighed, said tray (24) being supported by said 
flex-members (22), and means (82,84) for hold- 
ing the article on said tray (24), said base locking 
mechanism (85) comprising: 

an armature (86) securable to said base 

(20), 

an electromagnet (108) movably support- 
able by said frame (12) and movable into and out 
of engagement with said armature (86), 

means (1 02) for urging said electromagnet 
(108) away from said armature (86), and 

means (114) for providing power to said 
electromagnet (108) to cause said electromagnet 
to be attracted to and engaged with said arma- 
ture, 

wherein the arrangement is such that, 
when power is no longer supplied to said electro- 
magnet (108), said urging means (102) urges 
said electromagnetic away from said armature 
(86). 

6. The locking mechanism of claim 5, further includ- 
ing means (94) for adjusting the gap between 
said armature (86) and said electromagnet (108) 
when said electromagnet is not energized. 

7. The locking mechanism of claim 5 or 6, further in- 
cluding a stop (109) secured to said electromag- 
net (108) and arranged to engage said armature 
(86), together wit h said electromagnet, when said 
electromagnet is energized. 
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8. The locking mechanism of any of claims 5 to 7, 
wherein said urging means (102) is a leaf spring 
having a first end (104) securable to said frame 

(1 2) and said electromagnetic (1 08) is supported 5 
by the second end of said leaf spring. 

9. A vibrating tray scale comprising a base (20), 
flex-members (22) supported by said base, a 
frame (12), flexible support members (16) con- 10 
necting said base to said frame, a tray (24) for re- 
ceiving an article to be weighed, said tray (24) be- 
ing supported by said flex-members (22), means 
(82,84) for holding the article on said tray (24), 

and a base locking mechanism (85) comprising: 15 
an armature (86) secured to said base 

(20), 

an electromagnet (1 08) supported by said 
frame (12) and movable into and out of engage- 
ment with said armature (86), 20 

means (102) for urging said electomagnet 
(108) away from said armature (86), and 

means (114) for supplying power to said 
electromagnet (108) to cause said electromag- 
netic to be magnetically attracted to and engaged 25 
with said armature (86). 

10. The vibrating tray scale of claim 9, wherein said 
urging means (102) is a leaf spring connected to 
said electromagnet (108) at one end and said 30 
frame (12) at its other end (104). 
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